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Abstract ARTICLEINFO 


Instead of spending money on new paper, there is a practical Article history: 
Received 13 Sep 2023 


solution: recycling. Most discarded papers end up in landfills Pudiced omnis O22 


or in the hands of street merchants. Many large machines Accepted 20 Nov 2023 
exist now to recycle paper, but the price tag on a compact unit 

is likely to be too high for most people. Therefore, the issues Key words: 
can be completely eliminated by developing a simple and Paper Recycling, 
inexpensive machine. With the aid of such a_ recycling Transformation, Machine Based 
machine, we will be able to make noncomplex, basic, and On IOT, Industry 4.0., Automatic 
inexpensive papers that the institution can reuse rather than Machine 


always buying. The necessary parts of the machine's design 
will be assembled beforehand. The project will figure out how 
to standardise and organise the resulting papers into a 
complete one after making the necessary tweaks. Getting 
high-quality paper and then using a cutting machine to shape 
it into the final product is currently priority number one. It 
will be easy enough for a human to design and build the 
machine, putting the emphasis on current job prospects. The 
machine was built primarily in accordance with Industry 4.0 
standards. Papers will be recycled in an automated system 
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using an application from a grinder to a cutter to produce fine 
paper in the correct dimensions. Here, the user can remotely 
switch on the machine from any part of the world over the 
internet. The Internet of Things also enables remote 
alterations to paper length and quantity. 


© 2023 Hosting by Central Asian Studies. All rights reserved. 


Introduction 


Every year, we happen to see that a lot of trees are being cut to produce paper. Also, we can’t deny that 
much paper ends up in the drains after production and moving into the market, polluting the environment. 
So, to overcome such a problem, we have designed and fabricated the “IoT-based Recycling Paper 
Transformation Machine.” This machine has two units: one recycles the paper, and the other creates paper 
per the user’s wish. But the most interesting fact about this system is that it can be operated anywhere in the 
world using IoT technology. Also, no waste is neither produced nor created [8-13]. Environment friendly 
since it’s electronic. Thus more or less cutting of trees can be reduced through it [14]. 


The application of the horizontal waste paper recycling baler machine can be defined as for the 
packaging of waste paper, which includes newspapers; waste plastic includes PET bottles, turnover boxes, 
plastic films, etc; also rice straws and other loose material [15-19]. Now, if we look at the features, it 
consists of PLC control, which includes a touchscreen, window-style control, and synchronous movements 
directed graphs, which help to read error warnings. We can also set the length of mass [20-23]. It also has 
automatic binding, which increases packaging speeds and low-noise hydraulic circuit design with high 
efficiency and less failure [24-25]. There is a top layer and a bottom layer in this double layer [26-31]. The 
first components include the breast roll, forming board, dewatering board, vacuum box, composite roll, 
suction couch roll, wire drive roll, wire guiding roll, and the paper machine framework. One forming wire 
connects the top layer and the bottom layer. 


The Press Section includes the first and second presses. The first press is a K-type composite press 
with a vacuum suction roll, one vacuum pressing roll, and one stone rolling. The second press has an MG 
press with upper and lower rubber-coated metal rolling and upper and bottom felts [32-39]. Wire guiding 
rolling and felt suction boxing are both attached to the press. The hydraulic cylinder pressure keeps both the 
presses under pressure. If we look toward the application of this machine, it comprises horizontal cardboard 
balers bale and also the belt, which is made of loose materials such as waste papers like cardboard and 
newspaper; Plastic scrapers like PET bottles, plastic filming or crates and straw, etc [40]. Also, features 
include the horizontal structure where the feeding is done manually or with an automatic conveyor. The PLC 
control comprises the push button operation, which is much safer and reliable, and the last is the manual 
belting [41-45]. 


In this machine, the entire production line comprises a culture paper machine comprising the boiler, 
paper pulping machine, culture paper creating system, and other such machines. Mostly, there is more than 
one kind of paper pulping machine: If our raw material is wood, bamboo, sugarcane bagasse, etc., now we 
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will need a chemical pulping machine [46-51]. This chemical pulping machine will incur more investment 
costs and highly forward technical environment measures. It is also suitable for large-scale industries. Here, 
the entire pulping machine will meet a high-speed paper-making mechanism. Also, the other pulping 
machine can be recycled through the paper pulping machine [52-59]. Here, the raw materials will be used as 
waste paper, used books, magazines, etc. Also, the paper-making machine is in the shape of a cylinder 
machine. The machine’s capacity is small-scale, suitable for medium and small industries. Here, the 
production line could be used for the waste paper, the wood, and bamboo as raw materials to produce the 
tissue paper jumbo rolls [60-67]. It can also use wastewater recycling and reuse systems and pollute less 
[68]. 


Literature Review 


Hao and Wang [1] suggest that the driving procedure of a cutter machine was investigated in this 
paper. It looked at the primary aspects influencing paper-cutting precision from the mechanical and electrical 
reduction ratio design perspective. It also performed an accuracy analysis on frequency conversion control 
and servo control schemes, arriving at a servo control scheme conclusion. The paper developed driving 
process control techniques for several branches based on the cutting machine driving process. 


Saptaji Tasya et al. [2] suggest that the worldwide pandemic COVID-19 had an impact on waste 
management. Surgical masks, personal protective equipment, and other medical waste are thrown in large 
quantities, posing a threat to human health and the environment. One strategy for improving medical plastic 
waste management is to recycle. Plastic shredders are machines that shred plastic into smaller pieces, known 
as granules or pellets. This study aims to build a plastic waste recycling shredding machine. This shredding 
machine’s output can be used in future plastic processing equipment like extrusion and injection. The 
proposed design is created with 3D computer-aided design (CAD) software and incorporates advancements 
from various sources available on the market. This document discusses the machine’s design, materials, and 
strength analysis. 


Xinxiang and Guogqing [3] say that in this paper, we show how to make a new type of paper-cutting 
machine that can simultaneously do vertical and lateral cutting. The result of the pile of paper is given by the 
machine’s lateral and vertical cutting after the pile of paper is carried out to the paper-cutting machine. The 
paper-cutting machine’s construction, operating principle, and process flow are investigated and studied, as 
well as its 3D solid structure and the hydraulic system’s control principle. 


Yang and Song [4] suggest that the speed of the paper roller and the roller of the paper cutting machine 
are extremely difficult to regulate precisely, and the proportions of the two speeds control have a higher 
degree of randomness. Based on a PLC, variable fuzzy-PI control arithmetic is proposed. PLC implements 
the programmable fuzzy controller and the PI adjustor. The system did solve the issue of the grain-flow 
equation not being stable. The practical findings reveal that this system has good stability and robustness and 
the capacity to effectively control the influence of time relaying. 


Fam Feiran [5] suggests that the transmission required reasonably high precision and speed because of 
the high-speed rotary-to-rotary die-cutting mechanism. It is critical to have a flexible transmission system 
that is both accurate and reliable. The shaftless with high-speed rotary die-cutting machine and its control 
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system are described in this work, which includes a comparison of several transmissions and a program 
analysis. 


Yin and Xu [6] say that the ANSYS workbench is used to create a finite element model of a paper 
cutter cutting blade, electrostatics analysis on stress and deformation of a double-sided offset paper heap, 
and the maximum deformation and quality as objective functions of the blade, and the width of the back 
knives and the angle of the blade as design variables, the blade design was optimized. The optimum cutting 
edge angle of the cutting blade in cutting double-offset paper is found after the optimized design, and it 
provides an idea for determining the best angle of the blade for cutting various printing materials 
simultaneously. 


The fundamentals of a disposable sensor device are presented in this work, which Bamshad and 
Hyoung [7] state makes use of traditional papermaking materials and procedures. A printer, a paper cutter, 
and a laminator were used to make electrodes and hydrophobic barriers. Several paper engineering methods 
could be used to create electrodes and microfluidic channels [69-75]. This article presents a paper-based 
microfluidic device that can read impedance data as a proof of concept. Metal film transfer was utilised to 
create the adhesive interface, and polyester toner particles were printed using a laser to create the desired 
electrode pattern. Microfluidic channels and reservoirs separated by hydrophobic barriers were carved out 
with a paper-cutting machine. In order to demonstrate the potential utility of these electrodes, flexible 
interdigitated (IDEs) [76-81]. The developed IDEs could be used to ascertain chemical quantities of 
electrolytes and glucose. The suggested fabrication procedure allows for the rapid and low-cost production 
of flexible disposable sensors using digital files and conventional fabrication methods [82-91]. 


Problem Definition 


Paper is the most commonly used and important product ever made. The primary raw material used for 
paper production is pulp fibers obtained from chemical processes from natural materials, mainly wood. 
Looking from the environmental perspective of the manufacturing process, many chemical problems arise. 
So, the project aims to recycle the waste paper [92-95]. In Schools, Colleges, and other institutional areas 
and clerical offices, paper, after being used, is thrown, which leads to the cutting down of trees. In order to 
avoid these circumstances, we have made our project so that it will be very useful for them. Rather than 
wasting paper, they can recycle and reuse the paper simultaneously [96-101]. 


The system uses ESP32 Microcontroller. It has inbuilt Wi-Fi, which makes it suitable for our 
automation application. The ESP32 connects to an Internet Access Point; hence, it can be controlled from 
anywhere in the world using a custom-built Android App [102-105]. The system comprises an inlet water 
pump and a paper grinder motor, operated using relays. The relay switches on the pump motor and the paper 
grinder motor as required and then switches off. Once the pulp is ready, it is passed through the outlet for 
drying. The system also comprises a paper-cutting mechanism [106-117]. The Android App can send 
commands to this mechanism to cut the number of papers with the desired length. A stepper motor and a 
stepper motor drive slide the paper through the paper-cutting mechanism. A linear lead screw is used to cut 
the paper as per requirement (Fig.1) [118-121]. 
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Figure 1: Design of the system 


12V 2A 

POWER 

ADAPTER 
<< 


RELAY 


16X212C 
tcp 


fritzing 


Figure 2: Circuit Diagram 
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Take a used paper and cut it into pieces (fig.2). Then, put the crushed paper into the grinding machine 
and take some water in a can so the pump motor can take the water inside the grinding machine. Connect the 
12V 2A adapter and then plug the socket of the grinding machine [122-127]. The app created will help the 
grinding machine and pump motor to the grinder to move and the pump motor to take water every 1 minute. 
We just need to press the ON part on the app. After the machine starts, the paper and water put in the grinder 
will create a pulp, then the water is removed through a pipe, and the paper will be in the grinder machine. 
That pulp is then sent into the roller part, where a thin sheet of paper is formed[128-131]. The thin sheet will 
be in the form of wet paper. It will take 2-3 days to dry. Once the paper is dried, that paper is sent into the 
cutting machine, where the IOT part again comes. In that cutting machine, we can determine what size we 
want, like A4, A3, A2, and Al, and what quantity we want. The GSM of paper obtained in this is 70 to 100 
[132-138]. 


Roller Setup 

In order to adjust the pressure where one offsets, press ink or dampening roller would generate on an 
adjacent rolling or cylinder, the vital rolling is to set in the form of doctor rolling to its adjacent oscillator, a 
form roller to its adjacent oscillator, and also a form rolling to the plate cylinder [139-141]. The required 
pressure that one roller exerts on another seriously affects the ultimate press performance and the printing 
quality. When we look toward the setting of the roller, it can be performed using a strip method or a roller 
gauge. The ultimate setting could be tested, and evaluation can be done using the picture or ink strip 
methods. It is also somewhat similar to gauging the rolling setting by noting the degree of bounce the form 
rollers make as they cross over the plate cylinder gap, although this bounce can result from other factors 
[142-147]. 


Another problem that may be seen in this end part is the lateral movement of the form rollers caused 
by the improper fitting between the shaft rolling and brackets. Also, the lateral movement is formed from the 
movement of the oscillators [148-151]. The single-channel relay is a suitable board that is used to control 
elevated voltage and elevated current loads such as a motor, a solenoid valve (like the one we have used in 
our current project), lamps, alternative current load, etc, through interfacing with different kinds of micro- 
controller such as Arduino, PLC, ESP 32, etc. It finds its major uses in the automatic control circuit. In 
layman’s terms, it is an automatic switch controlling large current circuits with low current signals [152- 
159]. The relay uses a 5V indication charge to close and open switch links. Traditionally, this process is 
done through a coil to magnetize the switch contacts and merge them once activated; a different coil 
separates them after the weakening of the copper coil [160]. 


Zero printed Circuit boards are layman-purpose boards circulated under perf board or DOT PCB. The 
structure consists of a thin and rigid sheet of copper with pre-drilled cavities at standard intervals across a grid 
consisting of very small and negligible spacing between the holes [161-165]. A round or square copper pad 
encircles each hole to ease the insertion of the component lead and prevent any short circuits of nearby pads 
or leads when soldering. The soldering process is used to connect the lead of a component with another lead 
using a suitable conductive wire (Fig.3). 


© 2023, CAJMTCS | CENTRAL ASIAN STUDIES www.centralasianstudies.org ISSN: 2660-5309 | 66 


CENTRAL ASIAN JOURNAL OF MATHEMATICAL THEORY AND COMPUTER SCIENCES Vol: 04 Issue: 11 | Nov 2023 


Figure 3: ZERO PCB 


The Plotter/Cutter Setup dialogue adapts to the selected driver format, therefore some options may be 
unavailable depending on your choice of driver [166-169]. This affects every tab in the dialogue box. When 
one field is selected, it may trigger the activation of related fields. 


Result and Discussion 


The produced paper is installed into the cutter machine after compressing it into the compression 
machine. Paper can be produced according to one’s needs in the following institutions: offices, schools, 
colleges, etc. With the help of the application, work monitoring becomes much easier. Along with that, 
safety protocols are followed to handle it freely, hence hands-free. Very little waste is being produced, and 
the following waste could be used repeatedly. Thus, an environmental control machine is being produced, 
which would be very easy to operate for common people (Table 1). 


Table 1: Paper Produced with Water Used 


Category ‘Amount of Water used (ml) No. of paper recycled 

1 200 15 | 

2 350 30 | r 
| T | 

B 500 (t 5 he IoT- 
4 650 60 | based 


recycling paper transformation machine has numerous merits and possibilities. Some of these are described 
below: The system reduces pollution while creating paper. The system helps reduce cutting trees; thus, the 
environment gets saved. Recycling paper somewhat reduces global warming. It helps in the conservation of 
natural resources. The sustainability of the resources can be stabilized through machines like ours. India’s 
current scenario will create an opportunity to get new jobs through the system and be simple enough to 
operate for everyone. The system reduces the consumption of energy in the world. Since it’s a recycling 
machine, it’s obvious that it will save money and help to receive something with zero cost. The machine will 
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inspire today’s generation that if we are willing to save the environment, we can. All the allied activities 
required for producing fresh products can be reduced through the system or such recycling system. One step 
will give rise to scientific advancements in the innovative field. 


Conclusion 


The project is designed to save the trees from being cut down for paper making instead of how it can 
be recycled easily and, with the help of IoT, how it can be controlled easily. Also, all the possible data, 
calculations, and materials required for this project have been collected, and the fabrication work has been 
completed. The sole purpose of the machine we created is to install it in all the offices and small or bigger 
institutions where the use of paper is absolute, so that same paper can be reused, and wastage of paper can be 
reduced up to a certain amount. Additionally, the application makes the machine operation far easier and 
helps monitor the work. Depending upon the need for paper, an institution can take care of its paper needs by 
recycling it and saving the environment and the money towards new. This machine design is meant for 
institutions with much higher paper use. Following the protocol of Industry 4.0 would lead to the 
advancement of the machine alongside employment to persons for operating it automatically. Environment- 
Friendly Machine thus helps to save futuristic society by reducing paper waste. The prototype module we 
designed is meant for the institutions to create their own paper rather than buying too much from outside. 
Because of this, paper wastage in the institutions will be reduced, and money will be spent on paper for the 
institutional work. Demand for new papers would somewhat be reduced from the module. The rise in the 
advancement of technology led to a decrement in employment in today’s world; our prototype is simple 
enough to understand for a person with less knowledge and experience in technological work. This might 
lead to new jobs in the institutions operating the machine for its convenient work. Does unemployment 
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